Background: Few studies have examined nurses' and midwives' quality of life and
| INTRODUCTION
The definition of quality of life (QoL) is much debated, but there is broad support for the WHO statement that it encompasses a person's perceived goals, standards and concerns, in relation to their cultural context (Whoqol-Bref, 2003) . QoL was dubbed the "missing measurement" in health research by Fallowfield (1990) , despite QoL being rated in importance on a par with mortality and morbidity as a health outcome. Measures of QoL are now widely valued as subjective summary measures of holistic well-being from multiple core aspects of an individual's life (National Center for Chronic Disease Prevention and Health Promotion 2016). For those who are members of a workforce, work life contributes substantially to QoL, especially for full-time workers; moreover, QoL in general has potential to have an impact on workforce outcomes (Sarafis et al., 2016) . Numerous studies have explored links between job satisfaction and intention to leave (Blaauw et al., 2013; Masum et al., 2016) and associations between quality of work life (commonly considered a subset of quality of life) and intention to leave (Lee, Dai, & McCreary, 2015; Lee, Dai, Park, & McCreary, 2013) , but this has been little examined among nurses and midwives-the largest professional group of the health workforce and one of the largest workforces in the world. Hence, we sought to examine the QoL of nurses and midwives in Australia and to contextualize this through comparison with the QoL of the Australian general population; to determine the influence of workforce, health and work life characteristics on quality of life and its effect on workforce intention to leave. The ultimate purpose of this study was to identify predictive factors that might be amenable to change to inform development of interventions to enhance well-being and promote workforce retention of nurses and midwives. (Budin, Brewer, Chao, & Kovner, 2013 ) are well-recognized as work life factors that influence and impair QoL (Chen & Huang, 2014; Zeng et al., 2013) even after controlling for other factors (Wu et al., 2014) . Verbal abuse from colleagues, bullying and sexual harassment all led to decreased job satisfaction in samples of American nurses, Finnish physicians and American and Pakistani women (Budin et al., 2013; Heponiemi, Kouvonen, Virtanen, V€ ansk€ a, & Elovainio, 2014; Melnyk, Hrabe, & Szalacha, 2013) and QoL was significantly lower in Taiwanese college students who had experienced bullying than those who had not (Chen & Huang, 2014) . Occupational burnout, a particular form of psychological job stress often involving doubts about competence or the value of the work role (Mayo Clinic 2012) , has been shown to exert a direct negative effect on QoL (Arandjelovic, Nikolic, & Stamenkovic, 2010; Yao, Wang, Wang, & Yao, 2014) and job satisfaction (Piko, 2006; Xiao et al., 2014) . Work context can also contribute to QoL, with a study of Taiwanese nurses demonstrating QoL differing by work department. Nurses working in wards and emergency or intensive care units (usually involving shift work, direct patient care and high time pressure) reported lower QoL (Chiu et al., 2007) .
| Background
Quality of work life as a whole has been strongly associated with nurses' intention to leave, with lower quality of work-life related to greater intention to leave (Almalki, FitzGerald, & Clark, 2012; Lee Dai et al., 2013 , Lee et al., 2015 . However, the relationship between quality of life and intention to leave nursing or midwifery remain uncertain.
Psychosocial work factors such as skill level, job strain, work-life balance, psychological job demand, decision latitude, decision authority and job control can also influence QoL. Psychosocial work Why is this research needed?
• Quality of life is an important index of the general wellbeing of a population or an individual.
• Nurses and midwives are the one of the largest workforces in the world, but studies of their quality of life are few and little is known about the association between quality of life and workforce retention/intention to leave for nurses and midwives
• Identification of predictive factors that might be amenable to change opens the possibility to develop interventions to enhance quality of life and promote workforce retention of nurses and midwives.
What are the key findings?
• These Australian nurses and midwives had significantly better physical but significantly lower mental quality of life than the Australian general population.
• Age, daily smoking, mood and sleep disorders and pain frequency were strongly linked with both physical and mental quality of life for nurses and midwives.
• Mental components of quality of life were strongly associated with reduced intention to leave the workforce.
How should the findings to be used to influence policy?
• Targeted strategies should be developed for the nursing and midwifery workforce which include quality of life improvement.
• Targeted intervention strategies should be implemented in mental health promotion for nurses and midwives to reduce intention to leave the workforce.
factors as a whole affected the QoL of male Malaysian automotive factory workers (Edimansyah, Rusli, Naing, Mohamed, & Winn, 2007) ; other studies linked QoL with specific aspects, such as job strain (Lerner, Levine, Malspeis, & D'Agostino, 1994; Tzeng, Chung, & Yang, 2013) , job control (Liang, Hsieh, Lin, & Chen, 2014) , social support (J€ onsson, 2012; Liang et al., 2014; Tzeng et al., 2013) , work-life imbalance (Makabe, Takagai, Asanuma, Ohtomo, & Kimura, 2015) , occupational stress and role overload (Wu, Li, Wang, Yang, & Qiu, 2011) and imbalanced effort/reward (Teles et al., 2014) . However, promotion of work ability can benefit QoL in physical, psychosocial, social relationship and environmental domains (Milosevic et al., 2011; S€ orensen et al., 2008) and positive correlations between QoL domains and job satisfactions have also been revealed (Cimete, Gencalp, & Keskin, 2003; Ibrahim et al., 2016 ). An individual's health has been significantly associated with their QoL. Chronic, non-cancer and musculoskeletal pain have all been significantly linked with poorer QoL (Garrido, Bittner, Harth, & Preisser, 2015; Inoue et al., 2015; Lapane, Quilliam, Benson, Chow, & Kim, 2015; Paananen et al., 2011) and QoL was reduced in a sample of people with Type 2 Diabetes Mellitus compared with a control group (Vidal-Peracho et al., 2014) . However, links may not always be simple: while increased weight led to poorer health, it was not found to affect QoL in a Canadian sample (Thommasen, Self, Grigg, Zhang, & Birmingham, 2005) . Ageing effects are also potential contributors and are likely to have an increasing impact with the ageing of the Australian nursing and midwifery workforce; 47% are now aged 
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| Aims
The aims of this study were:
1. to examine the quality of life of nurses and midwives in New South Wales, Australia. To contextualize these findings, values were compared with those of the Australian general population 2. to determine the influence of health and work-life characteristics on quality of life and its effect on workforce retention.
| Design
Cross-sectional survey design was employed to collect data on nurses' and midwives' QoL and potentially linked factors, including demographic, work-related and health-related factors, as set out below.
| Participants
A web-based survey launched as part of the "Fit for Future" study (Perry et al., 2016) were excluded due to missing data or because respondents were non-practicing.
| Data collection
The electronic survey sought a wide range of occupational and health-related details, including demographic, workforce, general health and well-being characteristics. Well-established tools were employed, selected or adapted from long-running, extensively vali- (4) advanced practice and practitioner nurses and midwives (with an extended scope of practice). Work location was defined as metropolitan, inner regional and outer regional areas (include rural, remote and very remote areas) (Perry et al., 2016) . Work contract was classified as full-time or part-time (including casual and agency) working. The roster worked was defined as work performed exclusively in "office" hours vs. including time outside "office" hours (including evening, rotating and night shifts or a combination of these).
Sick days and work injuries/abuse were recoded as "none" or "at least one" occasion in the past 12 months. Job satisfaction responses were collapsed into two categories ("neither agree nor disagree, disagree and strongly disagree" vs. "agree or strongly agree").
Intention to leave was coded as "no plans within the next year" or "within the next year".
| Health-related factors
Chronic disease diagnosis was recoded based on the number of disease diagnoses reported: none vs. one, two or three and more diagnoses. Mental health problems (anxiety, depression or any other form of psychiatric illness) were recoded as "any" vs. "none". Prescribed medication use was coded as "none" vs. "at least one".
Admission to hospital was recoded as "none" or "at least one occasion" in the past 12 months. Sleep was classified in five categories: no problem, mild, moderate, severe and very severe problems based on the summed scores of the Insomnia Severity Index (Morin, Belleville, Bélanger, & Ivers 2011) . Frequency of pain was recoded as "never/rarely" or "sometimes/often" in the past 4 weeks. Pain intensity was recoded as "none/very mild/mild" or "moderate/severe/very severe" in the past 4 weeks. BMI status was calculated based on self-reported height and weight, categorized in line with the WHO classifications (World Health Organisation 2006) and recoded as "under/normal weight" or "overweight/obese". Smoking status was recoded as "daily smoker" or "not daily smoker". Physical activity was calculated from time spent doing each of walking briskly, moderate and vigorous leisure activity in the previous week and coded as "meeting" or "not meeting" the guideline based on Australian recommendations (Australian Institute of Health and Welfare 2016).
QoL scores were calculated using the QualMetrics algorithm as PCS and MCS. 
| Ethical considerations
| Data analyses
Data were entered into the Statistical/data Package STATA/SE 13.1 (STATA; StataCorp) for cleaning and analysis. Two tailed t-tests were used to examine the data for significant differences in the mean QoL scores between NSW nurses and midwives and South Australian population normative values (as these were the most complete SF-12 data available for the Australian population) (Avery, Dal Grande, & Taylor, 2004) . ANOVA was used to examine the association between age and eight SF-12 domains respectively. Univariate and multivariate linear regression models were used to examine the association between potentially predictive factors and QoL for nurses and midwives, using a stepwise approach. Univariate and multivariate logistic regression models were used to examine the association between QoL and intention to leave. Inclusion of variables in the multivariate model depended on univariate significance (p < .05 for inclusion). A 5% level of significance was accepted.
| Validity, reliability and rigour
The electronic survey comprised validated and reliable questions and instruments. Details of the validity and reliability of the elements comprising the survey instrument have been reported (Perry et al., 2016 and shift work (52.5%) including night shifts. Almost three quarters of participants (71.5%) were employed in foundational roles (Registered Nurse/Clinical Nurse Specialist grades); the majority were metropolitan (66.5%) and hospital-based (59.7%). Their average working week was 34 hr, but 40% reported working more than 40 hr in an average week. There were no significant differences in the demographic profiles of SF-12v2 responders and non-responders. Table 2 shows participants' quality of life scores (PCS and MCS).
| Quality of life scores
Overall, these nurses reported an average mean (SD) SF-12 physical component score of 51.7 (8.1) and mental component score of 48.6 (9.6). Males had on average higher PCS and MCS than females (53.5 vs. 51.5 for PCS; 48.7 vs. 47.6 for MCS). People in the younger age group (aged 18-44 years) had higher PCS, while people in the older age group (aged 45 years and older) had higher MCS.
We compared our QoL data with available Australian data, drawn from a South Australian (SA) normative population SF-12 dataset (Avery et al., 2004) (Table 2 ). Nurses and midwives in NSW had significantly higher PCS than the SA general population (p < .001), but significantly lower MCS (p < .001). This pattern of significant difference between nurses and midwives in NSW and the SA general population for both PCS and MCS was reflected for both genders and for all age groups except those aged 18-24 years for PCS and 65 years+ for MCS (p > .05).
The average scores for the eight SF-12 domains for nurses and midwives in NSW by age bands are shown in Table 3 . Nurses and midwives in the younger age group had better physical functioning and suffered less bodily pain than older age groups (p ≤ .001). However, older nurses and midwives had higher scores in terms of role-emotional, social function, mental health, vitality and general health (p < .03).
| Associations between predictive variables and PCS
As the literature demonstrated that both health-and work-related factors have potential to influence QoL, we used multivariate linear regression models that included demographic, work-related and health-related variables for the SF-12 physical and mental component-dependent variable scores, separately. Table 4 shows the multivariate models of association between the predictive variables and PCS and MCS, separately. Table 4 shows statistically significant associations (p < .05) with PCS according to: age, work roles, sick days and admission to hospital, BMI, smoking status, physical activity levels and sleep disorder, chronic disease diagnosis and prescribed medication use.
Physical component summary reduced significantly with increasing age. Compared with foundational nurses, those whose work role was advanced practice or domain specific had a greater PCS, while those whose work role was AIN had significantly lower PCS. Compared with nurses taking no sick days, those taking sick days had significantly lower PCS. Nurses with no hospital admissions within the last year had significantly higher PCS than those who had hospital admissions.
Compared with nurses who were under/normal weight, nurses who were overweight/obese had significantly lower PCS. Nurses who smoked daily had significantly lower PCS than those who did not smoke. Nurses meeting physical activity guidelines had significantly higher PCS than those who did not meet these guidelines.
Nurses with disordered sleep had significantly lower PCS than those who did not suffer from sleep disorder. Nurses with no chronic disease diagnoses had significantly higher PCS than those with at least one disease diagnosis. Compared with nurses who did not use prescribed medications, nurses who used prescribed medicine had significantly lower PCS.
T No statistically significant differences were found in PCS by gender, education levels, work settings, work contract, roster, work injury or job satisfaction. Mood disorder was a confounded variable for PCS; as we were unable to eliminate the confounded effect it was removed from the model. Interactions occurred between shift work and sleep disorder.
| Associations between predictive variables and MCS
Compared with nurses and midwives who worked office hours and had no sleep disorder, those who worked night shifts and had severe sleep disorder had lower scores. No statistically significant differences were found between MCS and gender, work setting, work locations, work contract, sick days, admission to hospital, disease diagnosis, prescribed medication use, pain intensity or BMI (Table 4) . Table 5 shows the associations between QoL and nurses' and midwives' intention to leave their jobs. With 1,013 (22.1%) nurses and midwives expressing their intention to leave within the next year, after adjusting for demographic, work-related and health-related factors, statistically significant differences were found between MCS scores in relation to expressed intention to leave (Table 5 , model c).
| Associations between QoL and intention to leave
The odds of intention to leave decreased by 2% with each one score Table 5 ).
| DISCUSSION
In summary, this study found male nurses and midwives with higher physical (PCS) and mental (MCS) QoL scores than females; those younger had better physical functioning and less bodily pain than older age groups, who scored higher scores in terms of mental components. Nurses had significantly higher PCS but significantly lower MCS than the general population, for both genders and age groups except those 18-24 years (PCS) and 65 years + (MCS).
Physical component summary scores were predicted to decrease with increasing age; higher scores were seen in advanced practice and domain-specific nurses, in nurses not reporting sickness absence or hospital admissions, at normal/underweight BMI, not daily smoking, meeting physical activity recommendations, without sleep problems, chronic disease diagnoses or using prescribed medications.
MCS scores were predicted to increase with increasing age; in nurses who reported job satisfaction, who were informal carers; who did not report work injury, sleep problems or frequent pain and were not daily smokers. The odds of intention to leave decreased with increasing MCS. Nurses and midwives could be expected to have better knowledge and skills in keeping physically healthy than the general population, which may go some way to explain their higher physical component scores. It may also be attributed, at least in part, to the regular physical exertion of these occupations, at least for the around 70% of respondents in foundational ("front line") roles, albeit this was not the group of nurses scoring highest for PCS scores.
However, compared with the general population, nurses and midwives had worse MCS. These occupations and particularly nursing, have long been recognized as stressful, entailing daily exposure to human suffering, frequent violence, long working hours, staffing challenges and the interpersonal relationships that are central to the work (Barton, 2009 ). There has been much discussion and some localised interventions aimed to improve nurses' and midwives' mental health, such as using stress management and mindfulness-based stress reduction programmes (Edwards & Burnard, 2003; Ruotsalainen, Serra, Marine, & Verbeek, 2008; Yazdani, Rezaei, & Pahlavanzadeh, 2011) . However, there are no consistent research findings on which to base mental health promotion for the nursing and midwifery workforce. In light of these findings, this is an important omission and future consideration.
Of the predictive demographic factors, age was associated with result of, for example, overweight/obesity. These associations were consistent with previous studies showing health-related issues as key factors for the overall experience of well-being and QoL (Garrido et al., 2015; Inoue et al., 2015; Lapane et al., 2015; Zubaran, Persch, Tarso, Ioppi, & Mezzich, 2008) . The absence of disease has been positively associated with QoL in the general population (Garrido et al., 2015; Inoue et al., 2015; Lapane et al., 2015; Zubaran et al., 2008) . Better mental QoL scores were seen in nurses who were informal carers. Informal caregiving is often described as stressful, particularly for older women in what can be described as the "sandwich generation": still caring for their own (often teen/early adult) children while simultaneously taking on responsibility for frail older family members (Schulz & Sherwood, 2008) . However, the rewards of caregiving are also described, entailing a sense of satisfaction and selfworth (Grant & Nolan, 1993 ). Recent population-based studies also show caregivers with lower mortality, extended longevity and better health outcomes (Roth, Fredman, & Haley, 2015) .
Of the work-related factors, job satisfaction and intention to leave were significantly associated with QoL. Nurses and midwives who were satisfied with their jobs had mental component scores 4.7 points higher than those who were not satisfied. Higher MCS predicted lower intention to leave, consistent with a study among employees (50% clinical staff) in nursing homes in the USA (Zhang, Punnett, Gore, & Team, 2014) . This finding has important implications for nursing and midwifery managers and policy-makers, and the Australian community generally. However, the relationship between job satisfaction and QoL has not been shown to be consistent across population groups in previous studies. Positive correlations between job satisfaction and QoL were found for nurses in Istanbul (Cimete et al., 2003) , but not for Taiwanese or Greek nurses (Cheng & Huang, 2014; Ioannou et al., 2015) . Perhaps these different patterns of association may be due to cultural perspectives on work and work-life balance. Poorer physical health has been shown to increase the likelihood of people leaving the workforce (De Oliveira, Griep, Portela, & Rotenberg, 2017) , but this association between PCS and intention to leave was not seen in this study. Further work is required to identify characteristics which mediate or moderate these relationships.
Higher PCS scores were seen in advanced practice and domainspecific nurses, compared with AINs and foundational nurses. This may be linked to the greater physical demands of AIN and foundational roles. Study findings failed to identify any significant association between workplace location (metropolitan/non-metropolitan)
and QoL for nurses and midwives. Although there is some indication that this may be significant (Schalock et al., 2005) , few studies have explored this, indicating the need for further research.
| Limitations
Limitations of this study include its cross-sectional design which prevents conclusions about the aetiological link between predictive factors and QoL. The tools of the questionnaire were also limited in their inability to address the multiple factors that lead to challenge in work conditions. Domain-level SF-12 data could not be compared with Australian general population data across all age groups as the survey instruments differed (SF-12 vs. SF-36). Self-reported intention to leave was assumed to be a valid representation of future occupational exit, as this has been demonstrated to hold true in other nursing workforce studies (Eley, Eley, & Rogers-Clark, 2010; Lagerlund, Sharp, Lindqvist, Runesdotter, & Tishelman, 2015) . Associations between job satisfaction and QoL not consistent with previous studies may be due to the cultural and/or gender-determined nature of QoL. Response bias is possible as respondents may have been those who were more aware of QoL-related factors measured for this survey.
| CONCLUSION
This study fills a gap in knowledge by exploring QoL and identifying health and work characteristics predictive of this for nurses and midwives in Australia. Identification of factors potentially amenable to change is the first important step towards developing interventions to improve nurses' QoL, general well-being and workforce retention.
These findings flag strong associations between QoL, health, health risk behaviours and work factors, and intention to leave.
The study provides evidence for nursing/midwifery managers, researchers, decision-makers and policy-makers, and advocates for the development and implementation of targeted interventions for the nursing and midwifery workforce. 
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